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(57) ABSTRACT

A wing for an aircraft 1s disclosed including a main wing, a
slat, and a connection assembly movable connecting the slat
to the main wing. The connection assembly includes an
clongate slat track, wherein the front end of the slat track 1s
mounted to the slat, wherein the rear end and the interme-
diate portion of the slat track are mounted to the main wing
by a roller bearing including a guide rail mounted to the
main wing and a first roller unit mounted to the rear end of
the slat track and engaging the guide rail. The roller bearing
includes a second roller unit mounted to the main wing and

engaging an engagement surface at the itermediate portion
of the slat track.

15 Claims, 10 Drawing Sheets
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1
WING FOR AN AIRCRAFT

CROSS REFERENCE TO RELATED
APPLICATION

This application claims priority to and incorporates by
reference German Application Number DE 10 2021 101
446.8, filed Jan. 22, 2021.

BACKGROUND
1. Field of the Invention

The present mvention relates to a wing for an aircrafit,
comprising a main wing, a slat, and a connection assembly
movable connecting the slat to the main wing, such that the
slat 1s movable between a retracted position and at least one
extended position. Further aspects of the invention relate to
an aircraft comprising such a wing and to a connection
assembly as used in such a wing.

2. Description of Related Art

The connection assembly comprises an elongate slat track
that extends along a track longitudinal axis between a front
end and a rear end and has an intermediate portion between
the front and rear ends. The front end of the slat track 1s
fixedly mounted to the slat, e.g. by two spherical bearings,
both arranged with an offset 1n a wing profile plane across
a wing span direction. The rear end and the intermediate
portion of the slat track are movably mounted to the main
wing by a roller bearing such that the slat track 1s movable
along the track longitudinal axis, 1.e. along a predefined
path, for example, a circular path.

The roller bearing comprises a guide rail fixedly mounted
to the main wing and a first roller unit mounted to the rear
end of the slat track and engaging the guide rail. The guide
rail 1s formed, e.g. by a c-shape, such that its surfaces lie
opposite the circumierential surface of the first roller unat,
wherein the distance between an upper surface and a lower
surface of the guide rail 1s larger than a diameter of the first
roller unit, so that the first roller unit may engage only either
the upper surface or the lower surface of the guide rail at the
same time. l.e., the distance between upper and lower
surfaces of the guide rail 1s selected such that a clearance 1s
provided between the first roller unit and either the upper
surface or the lower surface of the guide rail, so that the first
roller unit cannot engage with the upper and lower surfaces
of the guide rail at the same time and thereby block the first
roller unit. Furthermore, the first roller unit has a first axis of
rotation extending in parallel to a wing span direction, to a
leading edge of main wing, or to a leading edge of the slat.

The roller bearing comprises a second roller unit that 1s
fixedly mounted to the main wing and that engages an
engagement surface provided at the intermediate portion of
the slat track. The second roller unit may have a second axis
of rotation extending in parallel to the wing span direction,

to the leading edge of main wing, or to the leading edge of
the slat.

Such wings are known 1n the art, for example from WO
2018/197649 A1, where a certain play between the first and
second roller units and the corresponding contact surfaces at
the guide rail and the slat track i1s provided to ensure
operability of the slat track under wing deformation, loads,
thermal extension and due to manufacturing tolerances.

SUMMARY

A wing 1s disclosed having reduced play during move-
ment of the slat between retracted and extended positions.
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The roller bearing may include a biasing roller unit. The
biasing roller unit biases, 1n particular elastically urges, the
first roller unit 1 contact with the guide rail to avoid or
compensate play between the first roller unit and the guide
rail. Additionally or alternatively, the biasing roller umit
biases, 1n particular elastically urges, the second roller unit
in contact with the engagement surface to avoid or compen-
sate play between the second roller unit and the engagement
surface. “Contact” 1n this connection may mean continuous
contact during deployment of the slat, 1.e. during movement
of the slat track along the roller bearing between the
retracted and extended positions of the slat. The biasing
roller unit might include a single roller element or might
include two or more roller elements, for example, rotating
about a biasing axis parallel to the first and second axes of
rotation of the first and second roller unaits.

By such a play reduction, precision of the slat setting
positions, 1.¢. the retracted position and the at least one
extended position, 1s increased. Further, the play reduction
reduces wear on the slat track, on the guide rail, and on the
first and second roller units. Also, undesired vibration i1s
avoilded. By the biasing roller being biased and thus urging
in an elastic manner the first roller unit in contact with the
guide rail and/or the second roller umit in contact with the
engagement surface, 1t 1s provided that load peaks and high
static loads are received mainly by the first and/or second
roller umits, while the biasing roller merely serves for
creating contact and reducing play during deployment of the
slat, but not for receiving essential aerodynamic loads dur-
ing flight.

According to an exemplary embodiment, the slat track has
a profile, 1.e. a cross section across the longitudinal axis,
comprising an upper flange portion, a lower flange portion
and at least one web portion connecting upper and lower
flange portions. Such a profile might be e.g. a C-profile, a
double-C-profile, an I-profile, an H-profile, or a Il-profile.
The second roller unit i1s arranged 1n a recess between upper
and lower flange portions and engages the engagement
surface provided at the upper flange portion and/or at the
lower flange portion, for example, either the upper flange
portion or the lower flange portion or both flange portions in
a successive manner. In such a way, the second roller unit
does not occupy the space above and below the slat track,
and the slat track can be held with only a single roller
clement. This simplifies the connection assembly, saves
space and weight, and thus increases efliciency of the wing.
Further, the connection assembly can be formed such that 1t
1s arranged entirely 1n front of the front spar of the associated
wing and does not penetrate the front spar.

In particular, the slat track may have such a profile, 1n
particular an I-profile or double-C-profile, that a first recess
1s formed between the upper and lower tlange portions at a
first side of the web portion, and a second recess 1s formed
between the upper and lower tlange portions at a second side
of the web portion opposite the first side. In such a way, two
roller elements can be received 1n both recesses.

The second roller unit may comprise a first roller element
and a second roller element. The first roller element 1s
arranged 1n the first recess and the second roller element 1s
arranged 1n the second recess. First and second roller ele-
ments are arranged coaxially, 1.e. both rotate about the
second axis of rotation, and have the same radius. By the
first and second roller element higher loads can be absorbed
and a symmetric arrangement or an arrangement with two
separate load paths 1s enabled.

According to an exemplary embodiment, the biasing
roller unit 1s mounted to the main wing using a biasing
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clement biasing the biasing roller unit in engagement with
the slat track. Additionally or alternatively, the biasing roller
unit 1s mounted to the slat track using a biasing element
biasing the biasing roller unit in engagement with the guide
rail. The biasing element may include an elastic element, but
might also include a pneumatic element, a hydraulic ele-
ment, or an electric, element configured for causing a
biasing force. Such biasing elements form a simple and
ellicient way to reduce play between the first roller unit and
the guide rail as well as between the second roller unit and
the engagement surface.

In particular, the biasing roller unit may be rotatably
mounted to the main wing in such a way that it 1s rotatably,
by 1ts circumierential surface, biased 1n engagement with a
surface of the slat track, to elastically urge the first roller unit
in contact with the guide rail and/or the second roller unit 1n
contact with the engagement surface. When the biasing
roller unit 1s mounted to the main wing and engages the slat
track, several different positions are possible which can all
cause eflicient play reduction.

In particular, the biasing roller unit, may centrally, at the
intermediate portion, be biased in engagement with an upper
surface of the slat track, or at an upper surface of the upper
flange portion of the slat track, in such a way that the biasing
roller unit elastically or resiliently urges the first roller unait
in contact with an upper rail surface of a lower rail part of
the guide rail, and/or the second roller unit in contact with
the engagement surface provided at a lower surface of the
upper flange portion. In such a way, a very eflicient play
reduction 1s enabled.

The guide rail may be formed 1n a way of a slot including
the lower rail part with the upper rail surface and an upper
rail part with a lower rail surface opposite from the upper rail
surface. In such a way, the first roller unit can be guided from
opposite sides, 1.e. from above and below.

Alternatively, the guide rail may be formed 1n a one-sided
way including only the lower rail part with the upper rail
surface, but not imncluding any upper rail part with a lower
rail surface opposite from the upper rail surface. This means,
by providing the biasing roller unit, the upper rail part can
be saved, whereby weight and costs can be reduced.

According to an exemplary embodiment, the biasing
roller 1s directly mounted to the main wing, e.g. to a leading
edge rib of the main wing. According to an alternative
embodiment, the biasing roller 1s mounted to the main wing
via the guide rail, while the guide rail 1 turn 1s fixedly
mounted to the main wing, e.g. to a leading edge rib of the
main wing. The guide rail provides a suitable mounting
surface, so mounting the biasing roller to the guide rail 1s a
very eflicient mounting.

According to an exemplary embodiment, the biasing
roller unit 1s mounted to a pivot element, such as a bar, a
link, or a lever, rotatably about the biasing axis. The pivot
clement 1s mounted to the main wing, directly or via the
guide rail, pivotably about a pivot axis spaced apart from
and may be in parallel to the biasing axis. The biasing
clement biases the pi1vot element about the pivot axis, so that
the biasing roller unit mounted to the pivot element 1s biased
in engagement with the slat track. By such a pivot element
the biasing roller can be biased in engagement with the slat
track 1n a simple and eflective way, wherein the pivot
clement might e.g. be connected to the biasing element or

might itself include the biasing element.
In particular, a backstop element may be provided, and
may be mounted to the main wing or to the guide rail, for
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limiting deflection of the pivot element about the pivot axis.
Such a backstop serves as a backup support for high static
or load cases or failure.

According to an exemplary embodiment, the pivot ele-
ment 1s formed as a rocker element holding the biasing roller
unit at a first end and supported against or connected to the
biasing element at the opposite second end, wherein the
biasing element may be supported at the main wing or at the
guide rail. Between the biasing roller unit and the biasing
clement, for example, at an intermediate portion between the
first end and the second end, the pivot element 1s pivotably
mounted to the main wing or to the guide rail, so that the
biasing element biases the second end of the pivot element
away Irom the slat track and thus biases the pivot element to
pivot about the pivot axis thereby biasing the first end with
the biasing roller into engagement with the slat track. Such
a pivot element 1n the form of a rocker forms a very simple
and effective biasing support for the biasing roller.

In particular, the biasing element may be formed as a
spring element, may be a linear spring element, such as coil
spring. A spring element relates to a very simple and reliable
biasing element.

According to an exemplary embodiment, the pivot ele-
ment 1s formed as an elastic lever mounted to the main wing
pivotably about the p1vot axis at a first end and supported at
the main wing at an opposite second end. Between the first
and second ends the biasing roller unit 1s mounted to the
pivot element. The biasing element may be formed as the
pivot element itsell or 1s itegrated in the pivot element, so
that at least a part of the pivot element, for example, the part
between the pivot axis and the second end, which may be the
longer part, 1s formed of an elastic material. In such a way,
a very simple and eflective pivot element 1s formed. Also,
this configuration allows for the upper rail part to be omaitted.

In particular, the second end of the pivot element may be
adjustably supported at the main wing by an adjustment
device, e.g. a screw, an eccentric shalt or an eccentric sleeve,
configured for adjusting the position, 1n particular the dis-
tance, of the second end of the pivot element relative to the
slat track to adjust the biasing force of the biasing roller onto
the slat track.

The adjustment device may include a screw that 1s
arranged 1n a threaded bore at the main wing and contacts
with 1ts tip the second end of the pivot element, so that by
rotating the screw 1n the bore the axial position of the tip of
the screw can be adjusted thereby increasing or decreasing
pressure of the tip on the second end of the pivot element.

The adjustment device may include an eccentric shaift
mounted to the main wing rotatably about an adjustment
ax1is and having an eccentric portion which 1s eccentric to the
adjustment axis and which 1s 1n contact with the second end
of the p1vot element, so that by rotation of the eccentric shaft
about the adjustment axis the eccentric portion rotates with
its varying distance from the adjustment axis and increases
or decreases pressure of the eccentric portion on the second
end of the pivot element. In such a way, very simple and
ellicient adjustment mechamisms are provided.

A locking member may be provided for locking the
eccentric shaft in a fixed angular position relative to the main
wing, for example, relative to at least one leading edge rib,
thereby locking the eccentric portion 1 a fixed position
relative to the second end of the pivot element. The locking
member might comprise e.g. a toothed lock bar engaging a
toothed outer surface of the eccentric shaft. By such a
locking member the position of the biasing roller relative to
the slat track and thus the amount of biasing and related play
reduction applied, can be precisely adjusted.
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According to an exemplary embodiment, the biasing
roller umit, may centrally, at the intermediate portion, be
biased 1n engagement with a lower surface of the slat track,
for example, a lower surface of the lower flange portion of
the slat track, in such a way that the biasing roller unit urges
the first roller unit 1n contact with a lower rail surface of an
upper rail part of the guide rail, and/or the second roller unit
in contact with the engagement surface provided at an upper
surface of the lower flange portion. In such a way, a further
very ellicient play reduction 1s enabled.

Alternatively, the biasing roller unit may be biased 1n
engagement with the engagement surface provided at a
lower surface of the upper tlange portion 1n such a way that
the biasing roller unit urges the second roller unit 1n contact
with the engagement surface provided at an upper surface of
the lower flange portion. In such a way, a further very
cilicient play reduction 1s enabled.

According to an exemplary embodiment, the biasing
roller unit 1s mounted rotatably to the slat track 1n such a way
that 1t 1s rotatably, by 1ts circumierential surface, biased in
engagement with a surface of the guide rail, to elastically
urge the first roller unit 1n contact with the guide rail and/or
the second roller unit 1n contact with the engagement
surface. In such a way, very ethcient play reduction 1s
enabled without the biasing roller unit needing to be
mounted to the main wing.

In particular, the biasing roller unit may be biased in
engagement with a lower rail surface of an upper rail part 1n
such a way that the biasing roller unit urges the first roller
unit in contact with an upper rail surface of a lower rail part
opposite from the lower rail surface of the upper rail part. In
such a way, a further very etlicient play reduction i1s enabled.

According to an exemplary embodiment, the web portion
of the slat track comprises a slot extending from the first side
to the second side of the web portion and extending elon-
gated along the track longitudinal axis. The slot may extend
along the track longitudinal axis at least as long as the
distance by which the slat 1s moved between the retracted
and a fully extended position. The first roller element and the
second roller element are mounted on one common shatt for
common rotation. The common shaft proceeds through the
slot from the first side to the second side of the web portion.
The opposite ends of the common shait may be supported at
the main wing. By using one common shait to support first
and second roller elements bending loads introduced 1n the
main wing structure are minimized.

According to an exemplary embodiment, the first roller
clement 1s mounted on a first shaft and the second roller
clement 1s mounted on a second shait separate from the first
shaft. The first and second shaits may be independently
supported at the main wing. By using separate shafts to
support first and second roller elements no slot through the
slat track 1s required.

According to an exemplary embodiment, the first roller
unit may comprise a single third roller element, for example,
mounted to the slat track by a yoke-shaped rear end of the
slat track that holds the third roller element from opposite
sides. Using only a single third roller element represents a
very simple design.

According to an exemplary embodiment, the first roller
unit may comprise a third roller element and a fourth roller
clement. Third and fourth roller elements are arranged
coaxially, 1.e. both rotating about the first axis of rotation,
and have the same radius. The third roller element may be
arranged at the first side and the fourth roller element is
arranged at the second side of the web portion. In such a
way, a backup roller element 1s provided.
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6

According to an exemplary embodiment, the slat track
comprises a first track part and a second track part that are
formed separate from one another. Each of the first and
second track parts 1s formed integrally and extends along the
track longitudinal axis from the rear end to the front end. The
first and second track parts are mounted to one another, e.g.
by bolts, and rest against one another along a contact plane
spanned by the track longitudinal axis and a wing thickness
direction, which might be a vertical symmetry plane, for
example, along the entire longitudinal extension. By the first
and second track part two separate load paths are introduced
which might be designed as redundant load paths such that
when one load path fails the other load path 1s still capable
of carrying the occurring air loads applied via the slat.

In particular, the third roller element may be mounted to
both the first track part and the second track part. In such a
way, 1n case of failure of one of the first and second track
parts the third roller element would still be sufliciently
supported by the other one of the first and second track parts,
so that this track part would still be guided by the third roller
clement.

Alternatively, the third roller element may mounted to the
first track part and the fourth roller element 1s mounted to the
second track part. In such a way, 1n case of failure of one of
the first and second track portions the other one of the first
and second track portions would still be guided by the
associated one of the third and fourth rollers.

According to an exemplary embodiment, the connection
assembly 1s a first connection assembly. The wing comprises
a second connection assembly connecting the slat to the
main wing in a position spaces apart from the first connec-
tion assembly 1n a wing span direction. The second connec-
tion assembly 1s formed as the first connection assembly, 1.¢.
has the same features as the first connection assembly.
Alternatively, the second connections assembly might also
be formed different from the first connection assembly.

The mvention embodies an aircraft comprising a wing
according to any of the afore-described embodiments. The
features and advantages mentioned 1n connection with the
wing also apply for the aircraft.

The invention embodies a connection assembly for mov-
ably connecting a slat to a main wing for an aircrait, as
described above in connection with the wing. The connec-
tion assembly comprises an elongate slat track that extends
along a track longitudinal axis between a front end and a rear
end and has an intermediate portion between the front and
rear ends. The front end of the slat track 1s configured to be
mounted to the slat. The rear end and the intermediate
portion of the slat track are configured to be mounted to the
main wing by a roller bearing such that the slat track 1s
movable along the track longitudinal axis.

The roller bearing comprises a guide rail configured to be
mounted to the main wing, and a first roller unit mounted to
the rear end of the slat track and configured for engaging the
guide rail. The roller bearing comprises a second roller unit
that 1s configured to be mounted to the main wing and that
1s configured for engaging an engagement surface provided
at the intermediate portion of the slat track. The roller
bearing comprises a biasing roller unit configured for bias-
ing, 1.¢. elastically urging, the first roller unit 1n contact with
the guide rail and/or configured for biasing, 1.e. elastically
urging, the second roller unit 1n contact with the engagement
surface. The features and advantages mentioned in connec-
tion with the wing also apply for the connection assembly
that can be used 1n such a wing.
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BRIEF DESCRIPTION OF THE DRAWINGS

For an understanding of embodiments of the disclosure,
reference 1s now made to the following description taken in
conjunction with the accompanying drawings, in which:

FIG. 1 1s a perspective view of an aircrait according to the
present invention, including a wing;

FIG. 2 1s a cross sectional view of the wing shown 1n FIG.
1, including a connection assembly according to a first
embodiment of the invention;

FIG. 3 15 a top view of the connection assembly shown in
FIG. 2;

FIG. 4 15 a perspective view of the connection assembly
shown 1n FIG. 2;

FIG. 5§ 1s a cross sectional view across the track longitu-
dinal axis of the connection assembly shown 1n FIG. 2;

FIG. 6 1s a side view of a connection assembly according
to a second embodiment of the invention;

FIG. 7 1s a side view of a connection assembly according,
to a third embodiment of the invention;

FIG. 8 1s a top view of the connection assembly shown in
FIG. 7;

FIG. 9 15 a side view of a connection assembly according,
to a fourth embodiment of the invention;

FIG. 10 1s a top view of the connection assembly shown
in FIG. 9;

FI1G. 11 15 a side view of a connection assembly according,
to a fifth embodiment of the invention; and,

FI1G. 12 1s a side view of a connection assembly according
to a sixth embodiment of the invention.

DETAILED DESCRIPTION OF SOME
EMBODIMENTS

Some embodiments will now be described with reference
to the Figures.

In FIG. 1 an aircraft 1 according to an embodiment of the
present invention 1s illustrated. The aircrait 1 comprises a
wing 3 that 1s formed according to an embodiment of the
present invention.

FIG. 2 shows the wing 3 from FIG. 1 1n more detail. The
wing 1 comprises a main wing 3, a slat 7, and a connection
assembly 9 movable connecting the slat 7 to the main wing
5, such that the slat 7 1s movable between a retracted position
11 and at least one extended position 13, 15.

The connection assembly 9 comprises an elongate slat
track 17 that extends along a track longitudinal axis 19
between a front end 21 and a rear end 23 and has an
intermediate portion 25 between the front and rear ends 21,
23. The front end 21 of the slat track 17 1s fixedly mounted
to the slat 7. The rear end 23 and the intermediate portion 25
of the slat track 17 are movably mounted to the main wing
5 by aroller bearing 27 such that the slat track 17 1s movable
along the track longitudinal axis 19.

The roller bearing 27 comprises a guide rail 29 fixedly
mounted to the main wing 5 and a first roller unit 31 fixedly
mounted to the rear end 23 of the slat track 17 and engaging
the guide rail 29. The roller bearing 27 comprises a second
roller unit 33 that 1s fixedly mounted to the main wing 5 and
that engages an engagement surface 35 provided at the
intermediate portion 25 of the slat track 17. As shown 1n
FIGS. 3-5, the slat track 17 has a double-C-shaped profile 37
comprising an upper flange portion 39, a lower flange
portion 41 and at least one web portion 43 connecting upper
and lower flange portions 39, 41. The second roller unit 33
1s arranged 1n a recess 45 between upper and lower flange
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portions 39, 41 and engages the engagement surface 35
provided at the upper flange portion 39 and at the lower
flange portion 41.

As shown 1 FIGS. 4 and 5, the double-C-shaped profile
37 of the slat track 17 provides that a first recess 43a 1s
formed between the upper and lower flange portions 39, 41
at a first side 47 of the web portion 43, and a second recess
45b 1s formed between the upper and lower flange portions
39, 41 at a second side 49 of the web portion 43 opposite the
first side 47. The second roller unit 33 comprises a first roller
clement 51 and a second roller element 53.

The first roller element 51 1s arranged 1n the first recess
45a and the second roller element 53 1s arranged in the
second recess 45b. First and second roller elements 51, 53
are arranged coaxially and have the same radius. The first
roller element 51 1s mounted on a first shaft 55 and the
second roller element 53 1s mounted on a second shatt 57
separate from the first shaft 55. First and second shafts 35,
57 are mdependently supported at the main wing 5.

FIGS. 3-5 show that the slat track 17 comprises a first
track part 59 and a second track part 61 that are formed
separate from one another. Each of the first and second track
parts 59, 61 1s formed 1ntegrally and extends along the track
longitudinal axis 19 from the rear end 23 to the front end 21.
The first and second track parts 59, 61 are mounted to one
another by bolts 63 and rest against one another along a
contact plane 65 spanned by the track longitudinal axis 19
and a wing thickness direction 67.

As visible 1n FIG. 3, the first roller unmit 31 comprises a
third roller element 69 and a fourth roller element 71. Third
and fourth roller elements 69, 71 are arranged coaxially and
have the same radius. The third roller element 69 1s mounted
to the first track part 59 and the fourth roller element 71 1s
mounted to the second track part 61. Alternatively, the first
roller unit 31 might also comprise only a single third roller
clement 69.

As shown 1n FIGS. 2 to 3, the roller bearing 27 comprises
a biasing roller unit 97. The biasing roller unit 97 biases the
first roller unit 31 in contact with the guide rail 29 to avoid
play between the first roller unit 31 and the guide rail 29, and
biases the second roller unit 33 1n contact with the engage-
ment surface 35 to avoid play between the second roller unit
33 and the engagement surface 35.

In the embodiment shown 1 FIGS. 1 to 5, the biasing
roller unit 97 comprises a first biasing roller element 99 and
a second biasing roller element 101 arranged adjacently in a
coaxial manner, so that they rotate about a single biasing
axis 103 parallel to the first and second axes of rotation 104,
106 of the first and second roller units 31, 33. The first
biasing roller element 99 contacts the first track part 39
while the second biasing roller element 101 contacts the
second track part 61.

In the embodiment shown in FIGS. 2 to 5 as well as 1n the
embodiment shown 1n FIG. 6, the biasing roller unit 97 is
mounted to the main wing 5 using a biasing element 137
biasing the biasing roller umit 97 in engagement with a
surface of the slat track 17 at the intermediate portion 25, to
bias the first roller unit 31 in contact with the guide rail 29
and the second roller unit 33 1n contact with the engagement
surtface 35.

Specifically, the biasing roller unit 97 1s biased 1n engage-
ment with an upper surface 85 of the upper flange portion 39
of the slat track 17, in such a way that the biasing roller unit
97 biases the first roller unit 31 1n contact with an upper rail
surface 105 of a lower rail part 107 of the guide rail 29, and
in such a way that the biasing roller unit 97 biases the second
roller unit 33 1n contact with the engagement surface 335
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provided at a lower surface 90 of the upper tlange portion 39.
Further, the guide rail 29 1s formed in a way of a slot
including the lower rail part 107 with the upper rail surface
105 and an upper rail part 109 with a lower rail surface 111
opposite from the upper rail surface 105.

The embodiment shown in FIG. 6 differs from the
embodiment shown 1n FIGS. 2 to 5 by the biasing roller unit
97 being mounted to a pivot element 139 rotatably about the
biasing axis 103. The pivot element 139 1s mounted to the
main wing 3 pivotably about a pivot axis 143 spaced apart
from and 1n parallel to the biasing axis 103. The biasing
clement 137 biases the pivot element 139 about the pivot
axis 143, so that the biasing roller unit 97 mounted to the
pivot element 139 1s biased 1n engagement with the slat track
17.

A backstop element 145 1s provided for limiting deflection
of the pivot element 139 about the pivot axis 143. In the
embodiment shown in FIG. 6, the pivot element 139 is
formed as a rocker element 140 holding the biasing roller
unit 97 at a first end 147 and connected to the biasing
clement 137 at the opposite second end 149. The biasing
clement 137 1s formed as a linear spring element 138 that 1s
supported at the guide rail 29. Between the biasing roller
unit 97 and the biasing element 137 the pivot element 139
1s pivotably mounted to the main wing 3 via the guide rail
29, so that the biasing element 137 biases the second end 149
of the pivot element 139 away from the slat track 17 and thus
biases the pivot element 139 to pivot about the pivot axis
143 thereby biasing the first end 147 with the biasing roller
unit 97 into engagement with the slat track 17.

The embodiment shown i FIGS. 7 and 8 differ from the
embodiment shown in FIG. 6 by the pivot element 139 being
formed as an elastic lever 142 mounted directly to the main
wing 5 pivotably about the pivot axis 143 at a first end 147
and supported directly at the main wing 5 at an opposite
second end 149. Between the first and second ends 147, 149
the biasing roller unit 97 1s mounted to the pivot element
139. In this embodiment, the biasing element 137 1s formed
as the pivot element 139 itself, meaning that at least the
longer part of the pivot element 139 between the pivot axis
143 and the second end 149 1s formed of an elastic material,
so that the pivot element 139 1s formed with a predetermined
clasticity.

The second end 149 of the pi1vot element 139 1s adjustably
supported at the main wing 5 by an adjustment device 153
configured for adjusting the distance of the second end 149
of the pi1vot element 139 from the slat track 17 to adjust the
biasing force of the biasing roller unit 97 onto the slat track
17. In the embodiment shown in FIGS. 7 and 8, the
adjustment device 153 includes a screw 153 that 1s arranged
in a threaded bore 157 at the main wing 3 and contacts with
its tip 159 the second end 149 of the pivot element 139, so
that by rotating the screw 155 in the bore 157 the axial
position of the tip 159 of the screw 135 can be adjusted
thereby increasing or decreasing pressure of the tip 159 on
the second end 149 of the pivot element 139. This embodi-
ment allows the guide rail 29 being formed 1n a one-sided
way 1ncluding only the lower rail part 107 with the upper rail
surface 105, but not including any upper rail part with a
lower rail surface opposite from the upper rail surface.

The embodiment shown in FIGS. 9 and 10 differ from the
embodiment shown i1n FIGS. 7 and 8 by the adjustment
device 153 instead of a screw 1535 including an eccentric
shaft 161 mounted to the main wing 5 rotatably about an
adjustment axis 163 and having an eccentric portion 1635
which 1s eccentric to the adjustment axis 163 and which 1s
in contact with the second end 149 of the pivot element 139,
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so that by rotation of the eccentric shait 161 about the
adjustment axis 163 the eccentric portion 163 rotates with 1ts
varying radius and increases or decreases pressure of the
eccentric portion 165 on the second end 149 of the pivot
clement 139.

As shown 1n FIG. 10, the adjustment device 153 further
includes a locking member 164 for locking the eccentric
shaft 161 1n a fixed angular position relative to a leading
edge rib 119 of the main wing 3, thereby locking the
eccentric portion 165 1 a fixed position relative to the
second end 149 of the pivot element 139. The locklng
member 164 comprises a toothed lock bar 166 engaging a
toothed outer surtface 167 of the eccentric shaft 161.

The embodiment shown in FIG. 11 differs from the
embodiment shown in FIG. 6 by the biasing roller unit 97
being mounted to the main wing 3 via the lower rail part 107
to engage a lower surface 88 of the lower flange portion 41
of the slat track 17, in such a way that the biasing roller unit
97 biases the first roller unit 31 1n contact with a lower rail
surface 111 of an upper rail part 109 of the guide rail 29, and
in such a way that the biasing roller unit 97 biases the second
roller unit 33 1n contact with the engagement surface 33
provided at an upper surface 86 of the lower flange portion
41.

The embodiment shown in FIG. 12 differs from the
embodiment shown in FIG. 6 by the biasing roller unit 97
being mounted to the slat track 17 to engage the engagement
surface 35 provided at a lower surface 90 of the upper flange
portion 39 1n such a way that the biasing roller unit 97 biases
the second roller unmit 33 1n contact with the engagement
surface 35 provided at an upper surface 86 of the lower
flange portion 41.

As shown 1n FIG. 1, the connection assembly 9 1s a {irst
connection assembly 91, and the wing 3 comprises a second
connection assembly 93 connecting the slat 7 to the main
wing 3 1n a position spaced apart from the first connection
assembly 91 1n a wing span direction 935, and wherein the
second connection assembly 93 1s formed as the first con-
nection assembly 91.

The described embodiments of the present mvention
enable eflicient play reduction during deployment of the slat
7. By such a play reduction, precision of the slat setting
positions, 1.¢. the retracted position 11 and the at least one
extended position 13, 15, 1s increased. Further, the play
reduction reduced wear on the slat track 17, on the guide rail
29, and on the first and second roller units 31, 33. Also,
undesired vibration 1s avoided. By the biasing roller unit 97
being biased and thus urging 1n an elastic manner the first
roller unit 31 1n contact with the guide rail 29 and/or the
second roller unit 33 in contact with the engagement surface
35, it 1s provided that load peaks and high static loads are
received mainly by the first and/or second roller units 31, 33,
while the biasing roller unit 97 merely serves for creating
contact and reducing play during deployment of the slat 7,
but not for receiving essential aecrodynamic loads during
tlight.

While at least one exemplary embodiment 1s disclosed
herein, 1t should be understood that modifications, substitu-
tions and alternatives may be apparent to one of ordinary
skill 1n the art and can be made without departing from the
scope of this disclosure. This disclosure 1s intended to cover
any adaptations or variations of the exemplary
embodiment(s). In addition, in this disclosure, the terms
“comprise” or “comprising”’ do not exclude other elements
or steps, the terms “a” or “one” do not exclude a plural
number, and the term “or” means either or both. Further-
more, characteristics or steps which have been described
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may also be used 1 combination with other characteristics
or steps and in any order unless the disclosure or context
suggests otherwise. This disclosure hereby incorporates by
reference the complete disclosure of any patent or applica-
tion from which it claims benefit or priority.

The 1nvention claimed 1s:
1. A wing for an aircrait, comprising:
a main wing,
a slat, and
a connection assembly movable connecting the slat to the
main wing, wherein the slat 1s movable between a
retracted position and at least one extended position,
wherein the connection assembly comprises an elongate
slat track that extends along a track longitudinal axis
between a front end and a rear end and has an inter-
mediate portion between the front and rear ends,

wherein the front end of the slat track 1s mounted to the
slat,

wherein the rear end and the intermediate portion of the

slat track are mounted to the main wing by a roller
bearing such that the slat track 1s movable along the
track longitudinal axis,
wherein the roller bearing comprises a guide rail mounted
to the main wing and a first roller unit mounted to the
rear end of the slat track and engaging the guide rail,

wherein the roller bearing comprises a second roller unit
that 1s mounted to the main wing and that engages an
engagement surface provided at the intermediate por-
tion of the slat track,

wherein the roller bearing comprises a biasing roller unit

biasing the first roller unit 1n contact with the guide rail
and/or biasing the second roller unit 1n contact with the
engagement surface, and

wherein the biasing roller unit 1s mounted to a pivot

clement rotatably about a biasing axis.

2. The wing according to claim 1, wherein the slat track
has a profile comprising an upper tlange portion, a lower
flange portion and at least one web portion connecting upper
and lower flange portions, and

the second roller unit 1s arranged in a recess between

upper and lower flange portions and engages the
engagement surface provided at the upper tlange por-
tion and/or at the lower flange portion.

3. The wing according to claim 2, wherein the slat track
has such a profile that a first recess 1s formed between the
upper and lower flange portions at a first side of the web
portion, and a second recess 1s formed between the upper
and lower flange portions at a second side of the web portion
opposite the first side,

wherein the second roller unit comprises a first roller

element and a second roller element,

wherein the first roller element i1s arranged 1n the first

recess and the second roller element 1s arranged 1n the
second recess, and

wherein first and second roller elements are arranged

coaxially and have the same radius.

4. The wing according to claim 1, wherein the biasing
roller unit 1s mounted to the main wing using a biasing
clement biasing the biasing roller unit 1n engagement with
the slat track, and/or

wherein the biasing roller unit 1s mounted to the slat track

using a biasing element biasing the biasing roller umit
in engagement with the guide rail.

5. The wing according to claim 4, wherein the biasing
roller unit 1s mounted to the main wing in such a way that
it 1s biased 1n engagement with the slat track, to bias the first
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roller unit 1n contact with the guide rail and/or the second
roller unit 1n contact with the engagement surface.

6. The wing according to claim 5, wherein the biasing
roller unit 1s biased 1n engagement with an upper surface of
the slat track 1n such a way that the biasing roller unit biases
the first roller unit 1n contact with an upper rail surface of a
lower rail part of the guide rail, and/or the second roller unit
in contact with the engagement surface provided at the upper
flange portion.

7. The wing according to claim 5, wherein the biasing
roller umt 1s directly mounted to the main wing or 1s
mounted to the main wing via the guide rail.

8. The wing according to claim 5,

wherein the pivot element 1s mounted to the main wing
pivotably about a pivot axis spaced apart from the
biasing axis, and

wherein the biasing element biases the pivot element
about the pivot axis.

9. A wing for an aircrait, comprising:

a main wing,

a slat,

a connection assembly movable connecting the slat to the
main wing, wherein the slat 1s movable between a
retracted position and at least one extended position,

wherein the connection assembly comprises an elongate
slat track that extends along a track longitudinal axis
between a front end and rear end and has an interme-
diate portion between the front and rear ends,

wherein the front end of the slat track 1s mounted to the
slat,

wherein the rear end and the intermediate portion of the
slat track are mounted to the main wing by a roller
bearing such that the slat track 1s movable along the
track longitudinal axis,

wherein the roller bearing comprises a guide rail mounted
to the main wing and a first roller umit mounted to the
rear end of the slat track and engaging the guide rail,

wherein the roller bearing comprises a second roller unit
that 1s mounted to the main wing and the engages an
engagement surface provided at the intermediate por-
tion of the slat track, wherein the roller bearing com-
prises a biasing roller unit biasing the first roller unit 1n
contract with the guide rail and/or biasing the second
roller unit 1n contact with the engagement surface,
wherein the biasing roller unit 1s mounted to a pivot
clement rotably about a biasing axis, wherein a back-
stop element 1s provided for limiting deflection of the
pivot element.

10. A wing for an aircraft, comprising:

a main wing,

a slat,

a connection assembly movable connecting the slat to the
main wing, wherein the slat 1s movable between a
retracted position and at least one extended position,

wherein the connection assembly comprises an elongate
slat track that extends along a track longitudinal axis
between a front end and rear end and has an interme-
diate portion between the front and rear ends,

wherein the front end of the slat track 1s mounted to the
slat,

wherein the rear end and the intermediate portion of the
slat track are mounted to the main wing by a roller
bearing such that the slat track 1s movable along the
track longitudinal axis,

wherein the roller bearing comprises a guide rail mounted
to the main wing and a first roller umit mounted to the
rear end of the slat track and engaging the guide rail,
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wherein the roller bearing comprises a second roller unit that
1s mounted to the main wing and the engages an engagement
surface provided at the intermediate portion of the slat track,
wherein the roller bearing comprises a biasing roller unit
biasing the first roller unit 1n contract with the guide rail
and/or biasing the second roller unit in contact with the
engagement surface, wheremn the biasing roller unit 1is
mounted to the main wing using a biasing element biasing

the biasing roller unit 1n engagement with the slat track, and
wherein the biasing roller unit 1s mounted to a pivot element
rotatably about a biasing axis, wherein the pivot element 1s
formed as a rocker element holding the biasing roller unit at
a first end and connected to the biasing clement at the
opposite second end,

wherein between the biasing roller unit and the biasing

clement the pivot element 1s pivotably mounted to the
main wing.
11. The wing according to claim 10, wherein the biasing
clement 1s formed as a spring element.
12. The wing according to claim 8, wherein the pivot
clement 1s formed as an elastic lever pivotably mounted to
the main wing at a first end and supported at the main wing,
at an opposite second end,
wherein between the first and second ends the biasing
roller unit 1s mounted to the pivot element, and

wherein the biasing element 1s formed as the pivot ele-
ment 1tself so that at least a part of the pivot element 1s
formed of an elastic matenal.

13. The wing according to claim 12, wherein the second
end of the pi1vot element 1s adjustably supported at the main
wing by an adjustment device configured for adjusting the
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position of the second end of the pivot element relative to the
slat track to adjust the biasing force of the biasing roller unit
onto the slat track.
14. An aircrait comprising a wing according to claim 1.
15. A connection assembly for a wing according to claim
1, for movably connecting a slat to a main wing for an
aircraft, the connection assembly comprising
an elongate slat track that extends along a track longitu-
dinal axis between a front end and a rear end and has
an intermediate portion between the front and rear
ends,
wherein the front end of the slat track 1s configured to be
mounted to the slat,
wherein the rear end and the intermediate portion of the
slat track are configured to be mounted to the main
wing by a roller bearing such that the slat track is
movable along the track longitudinal axis,
wherein the roller bearing comprises a guide rail config-
ured to be mounted to the main wing, and a first roller
unit mounted to the rear end of the slat track and
configured for engaging the guide rail, and
wherein the roller bearing comprises a second roller unit
that 1s configured to be mounted to the main wing and
that 1s configured for engaging an engagement surface
provided at the mtermediate portion of the slat track,
wherein the roller bearing comprises a biasing roller unit
configured for biasing the first roller unit 1n contact
with the guide rail and/or configured for biasing the
second roller unit 1n contact with the engagement
surtace.
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